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Why is I-REXFO needed?

ALMOST A BILLION PEOPLE
are going hungry, while we waste

1/3 OF THE FOOD WE PRODUCE.




Why is I-REXFO needed?

Sity Each year 28% of available land and 250 km3 of water are used to
e produce food which is wasted. Waste food produced and landfilled

Department

SrnEses emits the equivalent of 3.3 Gtons of CO.,,.

Environmental impact of food loss and waste
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Food loss and waste is responsible Volume of water used to produce
CRB for about 8% of global lost or wasted food is equivalent to
Biomass greenhouse gas (GHG) emissions three times the volume of Lake Geneva

Research
Center
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Nearly 30% of the world’s If food use and distribution
agricultural land is currently is better managed, 14% of all
occupied to produce food that is GHG emissions from agriculture

ultimately never consumed could be avoided by 2050
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Why is I-REXFO needed?

IN THE EU .....c. o,

FOOD IS LOST OR WASTED THROUGHOUT THE ENTIRE SUPPLY CHAIN

Iﬂﬂﬂﬂﬂrw%ﬁum T =

from agricultural production to final household consumption

. 173
\
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million tonnes kg per person

of food are wasted per
year

Ea

emitted from production
and disposal of EU food
waste

170

million tonnes
of CO2
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Why is I-REXFO needed?

Food waste in industrial countries are caused by a combination of
factors:

- Inadequate level of communication in the food supply chain (from
the supply of raw materials to the distribution) = no donation in time;

-In the HORECA sector and at home: portions are too big, poor use
of doggy bags, poor use of food remaining from previous meals;

Per capita food losses and waste (kg/year)
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Why is I-REXFO needed?

of Perugia -Consumer behavior (food shopping badly planned or not planned,

Department

=Niuy  excessive food quantities acquired, difficulties in the interpretation of
the instructions on expiring date, reported on the labels);
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In developing countries In industrialized countries
40% of losses occur during 40% of losses happen at the
CRB harvest and processing level retail or consumer level
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Destroyed in Not bought at Thrown away

transport a supermarket by the consumer
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Why is I-REXFO needed?

-When the food becomes not suitable for human consumption, there

are economic, logistic, legal and last but not the least cultural barriers,
which prevent its reuse:

-In the animal feed sector;

Electricity

-In the energy sector Animal Manure |
Gas Grid
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- SN0
i ﬁ. ’9 ’e




What is I-REXFO?

sity I- REXFO objective the reduction of the quantity of food which is
LGS disposed in landfill.
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I-REXFO follows an innovative approach which incentives actions for
the reduction of food waste (DEMO REF chain) and the energy

SES-LAB

e Vvalorization of the food which is not edible anymore (EFE DEMO
=nergy chain)
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@ ; Food Recovery Hierarchy

Source Reduction
Reduce the volume of surplus food generated

Feed Hungry People
Donate extra food to food banks, soup kitchens and shelters
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Feed Animals
Divert food scraps to animal feed

Industrial Uses
Provide waste oils for rendering and
fuel conversion and food scraps for

digestion to recover energy
Co

Create a nutrient-rich

soll amendment

Landfill/
Incineration
Last resort to
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Source Reduction
Reduce the volume of surplus food generated

Feed Hungry People
Donate extra food to food banks, soup kitchens and shelters
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Feed Animals
Divert food scraps to animal feed

Industrial Uses
Provide waste olls for rendering and
fuel conversion and food scraps for

digestion to recover energy

Co
Create a nutrient-rich
soll amendment

Landfill/
Incineration
Last resort to
disposal




Sity
of Perugia
Department
Engineering

SES-LAB
Sustainable
Energy
Systems
LABoratory

CRB
Biomass
Research
Center

What is I-REXFO?

I-REXFO is a BUSINESS MODEL to reduce waste food through a
holistic approach;

It finances actions to reduce food waste
=» consumer awareness

=» donation to charities

=» last minute market & doggy bags

by selling bioenergy produced by food waste.

The iRexfo model requires environmental sustainability on the entire
Life Cycle.

The project is focused on the food waste generated by:
-Food industry;

Farms;
7
N . * Farming * Primary: drying, » Markets, grocers, ¢ Household
-Bi retai | ers: + Husbandry sieving,millng,  bakers, + Food service:
] grinding etc. supermarkets etc. restaurants,
* Secondary: mixing, hospitality sector,
- H O R E < A Se Cto r . cooking, moulding cafes etc.
7

etc, * |nstitutions:
gdu_cation
- Consumers. o
etc.
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The I-REXFO model

Circular diagram of the i-REXFO approach
-REXFO

Management
Company

Digestate

wste D
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During the Life Project
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After the Life Project
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Fresh Canned, Bottled
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transportation

Incentives
Awarding
Authority

Incentives

HORECA
Campaign
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How does I-REXFO work?
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-REXFO

Increase in Reduction and recovery of expired foods

1. FEASIBILITY and TRANSFERABILITY TOOL

2. DEMONSTRATIVE ACTIONS IN UMBRIA REGION FOR

WASTE FOOD REDUCTION

3. DEMONSTRATIVE ACTIONS IN UMBRIA REGION FOR

WASTE FOOD TO ENERGY CHAIN

4. TRANSFER OF THE I|-REXFO BUSINESS MODEL TO

OTHER REGIONS IN ITALY & HUNGARY
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Project overview: the B actions

B1. Practical
tool to design
and optimise
an integrated
business
model for FW

B2. Sustainability
of a REF strategy
through
demonstrative
actions in
Umbria Region in

B3. Sustainability
of an EFE
strategy through
demonstrative
actions in Umbria
Region for biogas

B4. Transferability
of the iREXFO
approach to other
Regions and
Countries (2 in
Italy and 2 in

reduction and || malls and | | from FW Hungary)
energy use Horeca.
TooL REDUCTION OF EXPIRED FOOD

B.1 TRANSFERABILITY
TOOLS DEVELOPMENT
RESPONSIBLE: UNIPG

B1.1 Feasibility tool

B1.2 Regulation proposal

(DEMO -REF) STRATEGY

B.2DEMONSTRATIVE ACTIONS FOR THE
REDUCTION OF EXPIRED FOOD (REF)STRATEGY
RESPONSIBLE: A+

B2.1 Actions B2.2 Actions in
in malls HORECA sector

B2.3 Fine tuning and permanent
running of the REF chain

EXPIRED FOOD ENERGY
(DEMO-EFE) CHAIN

B.3 DEMONSTRATIVE ACTIONS FOR EXPIRED
FOOD ENERGY (EFE) CHAIN STRATEGY
RESPONSIBLE: SlI

-
—iy
- ,
-
B3.1 Plants reconversion

N\

B3.2 Expired Food Energy Chain
demonstrative testing

N

B3.3 Fine-tuning
and permanent running

B4 |-REXFO REPLICABILITY AND TRANSFERABILITY
RESPONSIBLE: HFA

Hunganan
Food Bank
Association
B4.1 Targets and sites identification
B4.2 Regulatory measures for REXFO model replicability
B4.3 Replicability and transferability plans

B4.4 Activities for the implementation of effective replication
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Project overview: the B1 action

B1l. Development of instruments for the evaluation of the
feasibility of the approach

-A technical-economical- environmental optimization tool based on:
- methanation potential of waste food;
- availability and localization;
- incentives and detaxation,;

-A manual with guidelines and norms to:
- facilitate the authorization path of both the donated food and
that used for energy purposes;
- to promote the activation of fiscal incentives.



B.1 Transferability tools development - = =
v v Duration: (01/10/2017- 31/08/2019)
GEECEERE  Responsible: UNIPG

. EiE i
Department

Sy Partner: UNIPG, Biogaz, CARITAS TR, HFA, PT, REG, CARITAS PG

SES-LAB Task B.1.1 Feasibility Tool (01/10/2017- 31/08/2019)

Sustainable
Energy

Systems LAB ANALYSIS DATA COLLECTION
LABoratory

FEASIBILITY TOOL

DATABASE AREA

DATABASE EXPIRED
FOOD

-CHEMICAL PROPERTIES
- BMP

-FACILITIES

-AVAILABILITY

-COSTS & INCENTIVES
—~PERMITS
-DISTANCES

SCENARIO OPTIMIZER

CRB
Biomass
Research
Center

‘ MASS AND ENERGY INVENTORY ‘

LCA TOOL CASH FLOW TOOL

i-REXFO
Business
Plan

NORMATIVE

GUIDELINES
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B.1 Transferability tools development =

Duration: (01/10/2017- 31/08/2019)
Responsible: UNIPG e
Partner: UNIPG, Biogaz, CARITAS TR, HFA, PT, REG, CARITAS PG

Task B.1.1 Feasibility Tool (01/10/2017- 31/08/2019)
CHEMICAL AND PHYSICAL CHARACTERIZATION

Thermogravimetric Analysis (TGA) Ultimate Analysis (CHN)

pH Meter

BIOMETHANE POTENTIAL
TEST (BMP)

BMP test

GAS Cromatography (GC)



B.1 Transferability tools development
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Urfreretiy Duration: (01/10/2017- 31/08/2019) ;
QeSS Responsible: UNIPG "
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SES-LAB Task B.1.1 Feasibility Tool (01/10/2017- 31/08/2019)

Sustainable

E;:trgr)r/\s Chemical and physical characterization - RESULTS
LABoratory ) .
| Lettuce Onion A%pllleezﬁm \é\:zgg Inoculum

Moisture (%) 92,47 89,67 72,35 10,66 94,18

CRB Volatile Solids (%wb) 6,19 8,01 21,53 71,25 5,58

S | Ash (%) 1,19 1,62 0,75 0,53 0,09

SELE Fixed Carbon (%) 0,15 0,70 5,37 17,56 0,15
Starting pH 7,44 7,50 5,47 5,8 7,49
C (%) 41,70 38,4 47,60 47,00 41,16
H (%) 5,20 4,95 6,24 6,18 4,44
N (%) 2,53 5,14 0,49 2,20 2,31
CIN 16,48 7,47 97,14 21,36 17,82




UnlverS|ty
of Perugia
Department
Engineering

SES-LAB
Sustainable
Energy
Systems
LABoratory

Biomass
Research
Center

B.1 Transferability tools development

Duration: (01/10/2017- 31/08/2019)
Responsible: UNIPG
Partner: UNIPG, Biogaz, CARITAS TR, HFA, PT, REG, CARITAS PG

© Tam -
Eﬁm Ei
————— :

&= HN

Task B.1.1 Feasibility Tool (01/10/2017- 31/08/2019)

Test BMP (Temperature range: mesophilic) - RESULTS

*%
Vessel Substrate (NmEMIIDKgSV)
CH4
1* lettuce 55¢
0,296
(Silys pasis= 0,313) inoculum 195¢
2* onion 45¢
0,480
(Silys pasis= 0,315) | inoculum 205 g
apple skin &
sl > 0,317) | esh -~ 0,305
(Sthsbasis™ 0,317) 50 ciium 2319
4* white bread 60 0507
(S:lys pasis= 0,314) | inoculum 244 g ’
5 .
(blank assay) inoculum 2509 -

055
05
045
04
035

¥ 03
T 025
0.2
015
01
0,05

Cumulative methane production

__-—-—'-'-'_-_.:-._-""-_

o

7
V4

j
|

rd

1 3 5:' 91113151?1921232521
Dy

— |
—

e gpiple skin &
flesh

1w yhiite bread

*all test was carried out in duplicate
**the BMP of the substrate was determined by subtracting the methane production of the blank
from the gross methane production of the substrate
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Project overview: the B2 action

B2. Demonstrative actions for the reduction of expired food —
REF chain

-Promotion of the sale and consumption of food which is
approaching expiration date:

-In malls with dedicated spaces and particular discounts;
-In the HORECA sector by selling products at discounted prices
when time is approaching to closing hour;

-Information campaigns for consumers on the correct understanding
of the labels indicating the expiration date;

-Distribution of unsold food in canteens and solidarity markets;

-Distribution of containers with pleasent design (doggy bags) to
promote the reuse of remaining food in restaurants.
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Project overview: the B3 action

B3. Demonstrative actions for the creation of a supply chain for
the energy valorisation of waste food - EFE

- develop and demonstrate the sustainability of the supply chain for
the energy valorisation of expired food in Umbria.

-Waste food is collected at the producer’s site (Food industry,
Farms, Retailers, HORECA);

-It i1s pretreated (separation of the packaging, milling, etc.),
transported and used in an anaerobic digestion plant to produce
energy;

- All the different phases are designed and monitored to grant the
technical, economic and environmental sustainability
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Project overview: the B4 action

B4. Replicability and transfer of the i-REXFO approach

-The model tested in Umbria has to be replicable and transferable in
other European contexts;

- I-REXFO approach will be trasferred to other Regions and
European Member States (2 regions in Italy and 2 in Hungary),;

- Using the tranferability tool (B1) tuned with the experience gained
in the demonstrative actions (B2 and B3).

- 4 new I-REXFO models will be designed and their feasibility will be
demonstrated through business plans;
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Increase in Reduction and recovery of expired foods

I-REXFO RESULTS

- CO2reduction

- Waste Food Reduction

- Water Consumption Reduction
- Renewable Energy Production
- Energy saving

- Land Occupation Reduction

8.500 ton/year
3.400 ton/year
480.000 m3/year
2.800 MWh/year
2.400 MWh/year;
1.100 halyear



I-REXFO Partners

i 1 University of Perugia (CO)

Unlve rsity gy s

gfezzrrl:r?,fm i1 A+ Srl. Outsourced marketing Communication strategy in IT
Engineering = Biogaz Uni6 ZRT. O 19542 Transferability (EFE chain)
Ak I I Solidarieta Caritas Onlus @M@ Pilot action on REF (charity)
SES-LAB B I Associazione di Volontariato 3k Pilot action on REF (charity)
Sustainable SAN MARTINO
Syetons 11 ECOPARTNER srl ZEpotner pijot action on EFE
Sai Waste pre-treatment

= Hungarian Food Bank @5 Transferability (REF chain)

Association

CRB B B Noesis snc Reporting and amministration

giomassh sm Primetime Kommunikation A/S BBl Communication, good practice
esearc

Center I I Regione Umbria I Legislation and permit
il

I B Azienda Agricola Iraci Borgia Pilot action on EFE (biogas plant)

cop  iwerwonti
Carigfl}our Centro ltalia @CONAD
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Feasibility study planned sites in Hungary

Built-in electric power - 844 kW

Built-in electric power - 1,487 kW
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